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[#«*] mwrm 

PG140723-2 

[jtme] ^rnu^- 7M23B 

\hx%\ ^ffrfftf Sill hn& ft 

[SI^#S^S] C21C 7/00 

[Qcffixitmm] mmMmift-Mmm 5-3 if 0 ^M^^tt^^M 

[ft*] mu mm 

i&mxumm] m^mMmmyKmm 5-3 mu ^1*^:^1^*1 

[ft*] ±A 

[ft*] UiP ^ 

[ft^f xtt^^f] ^^D*m^Ttrm?©mr 5-3 if a **8«#f^£?tt*-srM 

[ft*] aea * 

l&mxitmm ] a^wmjfcflnfciw 5-3 if 0 ^im^^tt* i±r® 

[ft*] m 

vstmm 

[mffxitmm ] ^Wrm^rtrmfw 5-3 if 0 ^mm^^±**a 

[ft*] t&Bt #n 
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[fftgll#^l 000006655 

im%m^] 100078101 
iB;%xi±%m bm mm 

[M%m-%] 100059096 

iR^xtezm %m mm 

[»J#^] 100085523 
frm&tiftr^] 038955 

mtt&m] 2i,ooor 

Hfr#fc] l«« 1 
raw**] i 

55*?J* 1 
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im^mi) mmtfziuisi mMLtzmm^izce, La, Prttzmdoi 
*!smji<7)#±3ixst(REM) *mm-f & z\tKxn, sa j»*t?rem /t. 0=0. 05 

-0.5 t LfzZt&1^£?ZT)V$r9JX?-<D&%\<>mtt<09kj&%&o 

[»t!2] M%-eC:0. 0005-1. 5 %> Si :0. 005-1. 2 %, Mn:0.05 -3. 
0 %, P:0.001 -0.1 %, S:0. 0001-0. 05%. Al:0.005~1.5 ^**FeS 
0^5 nlji W»l Lt:Zb**mb1r2> 1 KSBIftO T JU 2- ^ * 7 * 

[ft^3] fi*%-CCu:0.1-1.5%> Ni:0.1~10.0%, Cr:0. -1-10.0%, Mo 
:0.05 -1.5%0 lmtfzit 2 l£l±*^t4ii: £#m£-f £fif3tg 2 KfBlft 

[W*^4] fi*%-CNb: 0.005 -0.1%. V:0.005 -0.3%. Ti : 0.001-0. 25% 

o i « £ *: i* 2 am± * ^r-t- zztzmffiLt-rz m&m 2ttn*3 kib*© r 

[fff^ 5] M:%-CB:0. 0005-0. 005% £ z\ t ^>m^M 

[If ^ 6 ] mho* 7 << AitBti bth2>T)V^i-?7?,?- <DM.j&k#* 
100 ^ mJJlTt^S £ £ £#m£ 1 £ fctt 2 $ fcli 3 $ fcti 4 £ fctt 

[WOT 7 ] iffi-<A* 7 -i&W&lz'&b fr&2QfimVX±.<DT)V^ I-??** 

- <om&ff 2 ffl/kg&T-e* & Iff ^ 6 KfBlfto T^^i-??*?- <D&%\<>m 

[0 0 0 1] 
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[0 0 0 2] 

*9**-ftL*-r<, ifclOO ^m^^tLt^t^o U:^t, 
[0 0 0 3] 

£<7>T;v5^£^^ki5£*l-&;fr}&£ Lr, (i) Wtc, r;v^oii* 

a*c«F«ioaitt#*flv^ r;^t^±, #«£'P&ji-r*#& j $\ (3) ^01 f 

^^CaO^int- J:oT7;Kt ^i&M *^%^Ca0-Al 2 0 3 tcf^gjf p L&t#tt 
[0 0 0 4] 

fcc^^ tired) . (2) <7>^m:^T;v5^<7)^±^Mmt?«ls#^ 

fcT'n-fe;*, 4(1991), p.l214#fis) fcitLfcT, T;V ^ ^Sritifl* r«=BO# ;v 
v"*AT;V5*- h ^-r^>^46lC{i[Ca]/[T.O] *0.7 -1.2 *>|BHKiO»-*"* 
!&5?:6***o *-4>;fci&fc«U ^Jx.ifT.0 **40ppm r28~48ppm t #*<7)Ca^ 

ZJ±mmxmKmZ t^-rvMM*^Ca0-Si0 2 -Al 2 03(-Mn0)^^$IJ^I L> to#^b 

^^cffi^caSi^r^n-r £ si<7)±i^om tv^ gttfii^fti^ei 
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[0 0 0 5] 

Ce^La^OREM SrfOffl Lfc»«l$>ttBI*C«:. (DAI** Kfcfflft*: U AlMBfe^ 
KKEM * T ;v 5 ^ 0&«£iJ t T^ffll" * ^S^CDAl L * v*t?REM =Sr#® 

[0 0 0 6] 

Al*;i/ VZm&^'Ltt&t L"C, #IBBS52-70918^J;tL(^ Al«> 
Al-Si «tt^Se, Sb, La* tf: f±Ce<7)— If m_h £0.001 ~0. 05%^^* - £ 

x?-m v>$mm.?} * mm l x mm * <d t ;v ^ ± ? ? * ? - z &±&m s *tx & 
^ir^w^m^^^>^^m^m<7)M^m^^fix^^ 0 ztz^ #112001-2 

6842XlzmM %M&£ trnxUM^ Ca& J: Xf/ * tz (iREM ^^n1"^> itCJ: 
«9> mt%!J&<fr&y!)(D±%Z%50/um£kTX\ «£Al 2 0 3 I 10~30wt%, Ca& 
iOVt^fiREM mit^d I 5-30wt%. Ti$Ht% : 50~90wt% £: 1" & ^M1*bU3 

^mM^m^^mmm^hmz^ou^mm^tix^^o z$>k, # 

Himi-323426 Xltkl, REM £ £ ^Zr^^I^K <£ *?XT)V^ *f ? 7 7, 9 -tf 

xm^^m^k\^)VYm<Dmm^m^^fix^^o 

X\ £ ^ £ *l & f X&Wl~f &X i ta is* o tz 0 

[0 0 0 7] 

Al^fflL&v^&h LT, #mi50222 ^<k$K-ete. ?#§I£Ca0 ^t7 5y 
t^Xmmk, Ca, M g> REM TO±*-^tf^#^Mx.(il00 ~200ppm«L- 

> ^^©ik^ ^mtir&^-frmm^uwD&tfmTFZtix^&o ttz 

> #m266834 -^<2rH"e(iMn, Silf^Am^<7>Jlftm#K*T.0 ^lOOppm^M^, 
^M^Iftlt£BlftKREM ^50~500ppm^iJPl-^M#|t'ft(7)^^WOii3t 

[0 0 0 8] 
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o #^¥9-192799-e{i^il4«OP205^Al203 *fc^W*fc'fr#&'IEiflLT 

v^fc#x., CafrffitoLT, nCaO-mP^ £ U AI2O3 tfVM ^-Tfab&P^s 

^S*itv»Jo Sfc, ^>£*> (1995), P .17)KJ:tUi\ 

3^#fc»£^*;* , ;'tHte©jKH'?*& itiLtv^e Sfcfc^ H. Yin et 
al.(ISIJ Int., 37(1997), p.936) 5Cf&JCfflH£$ *LfcT/l/3 7^^** -V t? 

[0 0 0 9] 

l «t ? t -r & mm) 

ij, «mr % §It\ S#I> #il^oii#n^v^rMp D n ^Pil<7)^Ht^^ffi^: 

[0 0 10] 

mm *fflk-r ztztb (D^m 

(D^X^-OT^S ^fe^ (iFeO £ i Zf FeO • AI2O3 Ofi»jaflMMfcj&*/t 

fett, AlJIM^teAl-Si ftBfeLfc»HI*HCCe, La. Prf tzl*Mm<0 1 miKJ^-fc 
0#±fS7nSf (REM) £^n1- SMifc^REM XT. 0=0. 05-0. 5 t 
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mz1-&fzlt>Kit, REM /T. 0=0. 15-0. 4 ^(Dyb^Mt Lv> 0 
[0 0 11] 

iO^liIf%T?C:0. 0005-1. 5 %. Si:0.005~1.2 %. Mn:0.05 - 
3.0 %. P:0.001 -0.1 %. S:0. 0001-0. 05%. Al:0.005-1.5 % £ U &&v* 
i±£ib&c(a) Cu:0.1~1.5%. Ni:0. 1-10.0% . Cr:0. 1-10.0%. Mo:0.05 -1.5% 
(O 13t$7tli2MUi. ££i±(b)Nb:0.005 -0.1%. V:0.005 -0.3%. Ti:0.001 
-0.25%<7) l^f 7tfi2@m±> ffcii(c)B: 0.0005 -0.005%<7>(a) . (b) . (c 

[0 0 12] 

££>k, a&fi-o.*^ Ajftm-c#p>tL^.r;v^^-^ -0*^1^100 ^ 
©7;v5t^7^^- <7>ffim> s 2 «/kgjjJLT-e * & -r t ^0 

[0 0 13] 

^H^-eiiAlMm^ £}iAl-Si J»L/d##I*K:Ce. La. Pr£ T^teNd^O 1 & 
£Ja±<0#±«7G* (REll)**ftI-r*ifc»CJ: MJ»T?REM /T. 0=0. 05- 

0.5 t-T^o £fc. r;^ ^0^7** -4tBfr.il: Vm^Kir&fztbbzte^ re 
M /T. 0=0. 15-0. 4 tnit^iU^o #S&9!fc:fetf&Ji&±&7G&2: 
{±JK^-#-^570La#> t>m=?%rS§-71<DUi* $ f D 
[0 0 14] 

REM /T.O O_LIS£0.5 ti-^>Sfi{i. -1 *L£j©x.£ tHiWOi 1 KtjtT J: 
9 13. REM £v« LT <£> StAlIM t |W|*SJ^O REM gHbt?±#0 * 9 * ? 

-eoTP££0.05<!:1-&<Dli. ^tL^iTeteT ;v?>S 
^0^9^^-jbl^ih^jW#^^^v^ci6^^>^o T.O teH^Oi&I? 

[0 0 15] 
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£jb\ ^^<^)^^t?fflv^tt^Aimm. Al-Si Mm§I£:fi> M%TrC: 
0.0005-1.5%, Si :0. 005-1. 2%. Mn:0.05 -3.0%, P:0.001 -0.1%. S:0.0001~ 
0.05%, Al : 0.005-1. 5% t U v>fi £ <b (a) Cu:0.1~1.5%. Ni:0.1~10.0 
%, Cr:0.1~10.0%. Mo:0.05 -1. 5%<D 1 S$ fcfi 2TOLL, £ (b)Nb:0. 00 
5 -0.1%. V:0.005 -0.3%, Ti:0. 001-0. 25% <7> l^f 7^ii2Sm±. *7^{±(c 
)B:0.0005 ~0.005%<7)(a) , (b) , (c) fiStifr—?t?zter.-o&±*^L, J% 

h^«ti9 > «u taw, B$a. «N8^*fflT?#4o zcDmmtmtL^ 

[0 0 16] 

3£S £ i ot^«^ o.ooo5 ~i.5 %<7>fEffl-ei!^-r&o 5^^)^v^±®j^ 

«t^O/;i6H(±0.0005%m±^$-^^^ bim* L^fiK 1.5 %£!9#v^#n 

itt^^K &&<£>-ei.5 %w±v» 0 

[0 0 17] 

SifiO.005 -1.2 %£L£:<£>Ji. 0.005%*lit?(±^H^a«^^ ^oTffl^ 
[0 0 18] 

MnfcO. 05-3.0 %£Lfz<DlZ, 0. 05%*i! t?{iffi#|UJ$FWg < &o T, ^'14 
^JS^^i^^^i), 3.0 % J: ^#v^H^tc7)SnXft^§: <%4k1r2>fztb-?$> 

[0 0 19] 

p £0.001 -o.i %l?z(di$, o.oon^m-citmm^m^kmKmmt^^ vn>* 

[0 0 2 0] 

s £0.0001-0.05% £ Ltz<Di±, o.Qooi%^ffi^i±mm¥ffi*!m.fcftffl 

h *9 «5SH***R#a* i t t £ 0 , 0.05% J: *9 ^ tm#<Dtiai:&£Wi'&& 
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[0 0 2 1] 

Al £0.005 -1.5 %tLtz<7)i±, 0.005X5jc$9-Ct±AlN ttTN*>7 77°U 
@IN^I^$«ut^i^v^ 0 tfz, 1.5 %£*)^tMX.m t %tt1r& 

[0 0 2 2] 

(a) Cu, Nu Cr. Mo<7) 1 U&±> (b)Nb. V . Ti<DlM&±, (c)B <£>(a) 
. (b) , (c) mthfr^Zfzte-^^Z&mZ^&Zttf-e^&o 
[0 0 2 3] 

Cu, Ni, Ci\ MoMtL^iPi<7)^AtLl4^fn]±$-<i-^7n^T^oT, Ciu Nii3«t 
^CrfiO. 1XJSL±, Mof±0. 05%J£Ltg^ HUtiaot, ^|6]_L^j^^^i- 
Cu{±1.5 &£t/Mo{±1.5%. Ni& J: O f Cr(il0%^^x.T^ni"^> fc^ttfei^ 
inXtt*ii=&9i3^tL^^>^d6, CuiiO.l -1.5%, Ni^i^Crti-e^ttO.l 
-10%. Mo{i0.05~l.5%<7)^HtC|5g^1-^ o 
[0 0 2 4] 

Nb. V . TUt^-ffi^m^tK X ^li05£jK£[n]±£^&7ci?-e&o-C, Nb 
feit^V {±0. 005%J-Xt, Ti(i0.001%m_L#^-$^^>Ctm:oT. 5tEr&J±^ 
*7Firj)K Nbf±0.1%, V {±0.3%, TU±0.25%£M;iT^[|-t& £«9tt&ti&9 & 
^r*itf$>2>tzit>, Nb{±0.005 ~0.1%> V {±0.005 -0.3%, Ti {±0.001 -0.25%<7) 

[0 0 2 5] 

Bf±§f<^A*Ltt&ftJi£-£. 5ilR£i^A6&7cif^&o-C, 0.0005%J^ii^ 
$t^ut{;J;o-C, 5tiKfnI_L^^^-r^\ O.OO5%^0AT^n1-^> tB <Dffi 
ffi tl £ ii*D $ £ ft * -9 is tt^ab & * > 0. 0005-0. 005%O|Sffl {C KJgi" 

[0 0 2 6] 

mJJlTfc LfcOli, 100 J: ») v^Mp D p-eco^M^Pil^rt^Mi{c»^ 
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rtS&&RB £ * 46 -c a o 
[0 0 2 7] 

vtH^OREM tf>«Ki. 0H £ If »gS OCAS ^Mfot, vg^OAl 
/T.O £0.05-0.5 0$SBK&& i 7 fcfr 9 o REM tiCe, La^Olfe 
#JS, REM ^feJRO#^t^l±^JRtO'^fe«>v»i**L-etA<. 3^Rti»^ & 
#U 4fcli7>f t-*t*9TU^. REM *Jn*tt«K*4<&TN ^#I*REM 

[0 0 2 8] 
[Jtltffl] 

Em<ommmfrKwi&L, kmwm. rem £c e . La. 5 ? ~>^*;v mx.&, 

M%T?Ce:45%, La:35%. Pr:6%. Nd:9%, titt^MTfimtofrh 

Wi^ y>a.;**;K SiiSJ^TeO-B^ (Fe-Si-30%Rem) LT^flnLfco -€-<£> 

m if X1200~2200mmilJS. jWfiJKJK^l.O ~1.8m/min, * '/f-f v 9 s ^nmW&M 
^1520~1580r<7)^#-e^jt^^3tt^o 
[0 0 2 9] 

£ 2 testis 9 "C, #&Wri*T;v5?-*7**-eH 

[0 0 3 0] 

* 1 : REM iiCe, La, Pr> NdO^fto REM tT.O ti. REM v^M^ 153* 

*2 : MM: ^ yya^^^ 0 Si%TCe:45%. La:35%> Pr:6%> Nd:9%> flPF 
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WM^mofrh-b&'k&o MMSi : REM-Si-Fe ^ Q Hj&f*mREM 30% > Si I 30 
* 3 I f^7X^ -@<7>M^v£fi> M 1 kg±0. 1kg ^^55^^^ 4 A 

liiffi (H/J^ ^ v^o^m L7^£#£^M»t^X^ (40 

Lt^o 9 * -mmt&M 1 ±o. ikg <dt. y 

^Am^fftffi (f/h^7ya20//m Lfz<frlEW~?& *) , 7fr^Mfct£(100 

te) -e«l^t/;20^m^_ho^T<7)^Mi§:^ lkgJ^ilElfcKgyr t£ 0 

^f>yX;l/^m^£^mTO®«9 l^WHtL/Co O: lmm*#! 

^ A! 1 — 5mnk X! 5 mm® 0 
[0 0 3 1] 
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mm 




taUREM. T.Ottppm. »»fi«StPFHFiBTlfc»> 


RFM/T.O*1 






No. 




C 


Si 


Mn 


P 


S 


T.A» 




REK 


T.O 








A1 


mm 


0,0005 


0.035 


0.55 


0.017 


0.0057 


0.050 


Ti:0.006 


1 3 


27 


0.10 






A2 


mm 


0.002 


0.005 


0.76 


0.027 


0.0114 


0.020 


Ti:0.01 


2 


20 


0.12 


MMSica & 




A3 


mm 


0.004 


0.011 


0.14 


0.040 


0.0171 


0.070 


Ti:0.012 


5 


35 


0.16 


MM Si a £ 




A4 


Mm 


0.007 


0.019 


0.33 


0.007 


0.0219 


0.034 


Ti:0.01 


5 


21 


0.22 






A5 


mm 


0.002 


0.013 


0.36 


0.019 


0.0133 


0.066 


Ti:0.03 


6 


25 


0.25 


MM 




A6 


mm 


O.004 


0.018 


0.53 


0.032 


0.0190 


0.035 


Ti:0.045 


10 


33 


0.31 


MMSl£r& 




A7 


SMfi 


0.006 


0.032 


0.81 


0.042 


0.0238 


0.015 


Tl:0.003 


8 


24 


0.35 






A8 


mm 


0.001 


0.006 


0.11 


0.005 


0.0048 


0 055 


Ti:0.01 


21 


42 


0.49 


Ce 




I^H@SKl!kkll!iiUJHil^»il(llHlili!ik!:lliIiW 




3 


25 


0.10 






A1U 


MUX. 


0.038 


0.006 


0.91 


0.024 


0.0105 


0.030 




4 


18 


0.23 






A11 




0.067 


0.030 


0.15 


0.038 


0.0276 


0.090 




2 


17 


0.10 




Hr Aft HQ All 


A12 


mm 


0.095 


0.053 


0.40 


0.005 


0.0238 


0.032 




2 


22 


0.11 






A13 


mm 


0.029 


0.005 


0.13 


0.017 


0.0152 


0.045 




2 


15 


0.16 






A14 


mm 


0.048 


0.038 


0.43 


0.033 


0.0181 


0.066 




4 


18 


0.22 






A15 


mm 


0.124 


0.057 


0.69 


0.044 


0.0219 


0.058 




3 


14 


0.21 


MM 




A16 


mm 


0.010 


0.084 


! 0.88 


0.006 


0.0057 


0.066 




5 


19 


0.28 


MMSggg 




A17 


mm 


0.007 


0.013 


0.16 


0.033 


0.0143 


0.087 




5 


16 


0.29 






A18 


mm 


0.029 


0.038 


0.39 


0.042 


0.0067 


0.075 




! 7 


21 


0.35 






A19 


mm 


0.019 


0.075 


0.58 


0.013 


0.0060 


0.034 




9 


23 


0.39 






A20 


mm 


0.037 


0.007 


0.88 


0.026 


0.0110 


0.056 




16 


33 


0.48 


La 




A21 


mm 


0.280 


0.290 


1.08 


0.011 


0.0030 


0.005 


Cr0.5 


2 


19 


0.10 






A22 


mm 


0.270 


0.300 


1.10 


0.010 


0.0040 


0.013 


Crtf.48 


2 


20 


0.12 






A23 


mm 


0.300 


0.680 


2.53 


0.009 


0.0050 


1.200 


Cr:0.46 


3 


15 


0.19 






A24 


mm 


0.110 


0.250 


0.90 


0.010 


0.0050 


0.065 


Clca2,Ni;0.85.Crrf>.45 
Mo0U5LV.O.04A0.C01 


2 


9 


0.24 






A25 


jjjf 


0.060 


0.250 


0.61 


0.012 


0.0040 


0.040 


Ni:9.25 


4 


12 


0.36 


MM 




^PLJ^B«^W»]l<J>WO»lw.]i.i t !if:m.i l !ir.ur.T.w.i 


M«:a25.Nb:(XOI5.VK>.02 


7 


13 


0.50 


La 


"3fc- JCft RR /Stl 


A27 




0.513 


0.360 


. 1-18 


0.008 


0.0236 


0.008 


TL0.015 


4 


35 


0.10 






A28 




0.551 


0.019 


1.69 


0.010 


0.0460 


0.009 


Ti:0.045 


5 


26 


0.17 




Hp A DQ Jtat 


A29 




0.589 


0,135 


0.13 


0.014 


0.0460 


0.006 


Ti:0.25 


11 


42 


0.26 


MMSi<a& 




CS51fc-W«.WI:Jl.» ! WJ«,WHI,I,l,MI,^i < !.|.||.^ 1 n 


Ti:0.16 


27 


56 


0.49 


MM 1 




A3 1 




0.561 


0.153 


0.67 


0.005 


0.0504 


10008 


Ti:0.07 


17 


42 


0.41 






A32 




0.580 


0.243 


1-24 


0.011 


0.0390 


0.005 


Ti:0.038 


16 


36 


0.45 


Ce 




B1 


mm 


0.0005 


0.011 


0.14 


0.027 


0.0219 


0.050 


Ti:0.012 


|pj 


35 








B2 




0.002 


0.013 


0.36 


0.019 


0.0133 


0.030 


Ti:0.03 


1 


28 


mm 






B3 




0.031 


0.022 


0.21 


0.010 


0.0114 


0.020 


Ti:0.03 


11 


22 


mmi 


1 * 
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